where Ax is tile grid step and primes denote derivatives with respect to x. Expansion to systems with second spatial derivatives (Navier-Stokes type) is straight-forward as the compact formulation for derivatives and the method of their computation are similar to those for the first derivatives.
Equation (1) 
and forward substitution (FS)
The second step of the Thomas algorithm is backward substitution (BS)
ZN,,_ = gNu,l, Zk: = gk,l --k+l 1-7---, k = N_ -1,...,1.
' ak,i
The coefficients ak, b# and Ck are constant for compact schemes; therefore, LU factorization is performed only once and the first step computations include only forward substitution (6).
The standard algorithm for compact numerical solution of the system (1) is performed as follows:
Algorithm A
Step 1. Compute the right-hand side of equation (2) using values of the governing variable U from the previous time step.
Step 2. Compute the spatial derivatives solving tridiagonal systems in all spatial directions.
Step3. Compute the right-hand side of equation (1) using the spatial derivatives computed in Step 2 and update governing variables by Runge-Kutta scheme.
Step 4. Repeat computational Steps 1-3 for all Q stages of 1Runge-Kutta scheme.
Step 5. Repeat computational Steps 1-4 for all time steps.
This aIgorithn_ passes data through the cache to perform Step 1, then it passes data through the cache twice per direction to compute the spatial derivatives (
Step 2), and finally the algorithm touches each grid point to compute the temporal update (Step 3). Therefore, the data pass through the cache 2 + 2D times, where D is the number of directions.
For explicit schemes, coefficients c_ and 9 are equal to zero; therefore,
Step 2 in the above algorithm is reduced to local computations of spatial derivatives. Hence, explicit algorithms can be easily written in such a way that tile data passes through the cache once. This algorithm is expanded to the three-dimensional case where wavefronts represent planes of grid nodes (I, J, K) with I + J + K = const. Similar to the 2-D case, three previous neigtfl)ors belong to the plane WM (see Figure 2 ) and the next three neighbors belong to the plane WP. Still, the algorithm sweeps twice through the 3-D array (see Table 1 ). Figure 3 . These boxes form five wavefronts in the forward and backward directions. The first box wavefront includes the box (1, 1), the second box wavefront includes boxes (2, 1) and (1,2) and so on. 
